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Mr. Marthy Ephemerides of 


xlix. g y 


Ephemerides of the Satellites of Saturn , 1889-90. By A. Martin 

In the following ephemerides the five inner satellites are 
assumed to move in eirenlar orbits in the plane of the ring, the 
ascending node N and inclination J of which, in reference to the 
plane of the Earth’s equator, are assumed to be 

for 1890-0 N = i26°'7o48. J = 6°*9845. 

In the first table P denotes the position-angle of the minor 
axis of the ring, L + i8o°the planetocentric longitude of the 
Earth referred to the plane of the ring, A +180° that of the Sun, 
or A—L the difference between the two. The last column con¬ 
tains the values of log 17=0-950 — log A, the Nautical Almanac 
values of the distances A of the planet from the Earth being so 
altered as to take the equation of light into account. 
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Sup. 1889. the Satellites of Saturn. 
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The values of the apparent equatorial diameter of the hall 
and of the diameter of the outer rim of the ring depend on 
Bessel’s determinations. The assumed proportion of the polar 
axis of the ball to the equatorial diameter is 0*900. The 44 phase ” 
or the defect of illumination of the equatorial diameter is before 
opposition on the preceding limb and after opposition on the 
following limb. 

In the tables for the five satellites a and b denote the semi¬ 
axes of the apparent orbits, Z —L the longitudes of the satellites 
in their orbits reckoned from the points which are in superior 
conjunction with the planet’s centre or in opposition to the Earth 
in longitude. By adding to Z—L the value of L from the pre¬ 
ceding table, the longitudes l are found. These longitudes, which 
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450 -MV. Marth, Ephemerides of xlix. 9, 

are tlie orbital longitudes from tbe ascending node added to the 
right ascension N of the ascending node, are corrected for the 
equation of light, and depend on the following assumed values, 
which refer to the time when the light from the planet arrives at 
the distance [o’950]. 
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The values of P, a , b , and Z—L are to be interpolated directly 
for the times for which the apparent positions of the satellites 
are required, and the rectangular co-ordinates x and y reckoned 
parallel to the major and minor axis of the ring, or, if polar co¬ 
ordinates are wanted, the position-angles p and distances s of the 
satellites in reference to the planet’s centre are then found by 
means of the formulas: 

s sin (p — P) -=x — a sin (l— L), 
scos (p — P) —y — b cos (l— L). 
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75*73 

11*41 

174-04 

*14 

Nov. 

3 

54-66 

- 8-09 

195-28 

*43 

76*33 

-11*30 

212*18 

*18 


8 

55-n 

8*03 

13271 

•46 

76-96 

I I"2I 

250-36 

*22 


13 

55'58 

7-98 

70-17 

*5° 

7762 

II*I5 

288-58 

•25 


18 

56-07 

7-95 

7-67 

*54 

78-30 

II'II 

326-83 

*29 


23 

56-57 

7-95 

3°5'2i 

•58 

79-00 

11*10 

5*12 

*32 


28 

57-09 

796 

242-79 

•62 

79-72 

IIII 

43*44 

*37 

Dec. 

3 

57 - 6 i 

- 7-99 

180-41 

657*65 

80-45 

— IIl6 

8i-8i 

39 8 '4i 


8 

58-13 

8-04 

118-06 

•70 

81-18 

11-23 

I20’22 

*45 


13 

58-65 

8-12 

55-76 

*74 

81-91 

n*34 

I58*67 

*49 


18 

59-17 

8-22 

353-5° 

•78 

82-63 

11-48 

I97-l6 

•53 


23 

59'67 

8-33 

291-28 

•81 

83-34 

11-64 

235*69 

*57 


28 

6o*i6 

8-47 

229-09 

*85 

84-02 

11-83 

274-26 

•61 

1890. 

Jan. 2 

60-63 

- 8 63 

166-94 

657*89 

84*68 

-12-05 

3I2-87 

39864 


7 

61 08 

8-8i 

104-83 

•92 

85-30 

12-30 

351*51 

'68 


12 

6149 

9-00 

42-75 

*95 

85-87 

12*56 

30*19 

7 i 


17 

6r86 

9-20 

340*70 

657*97 

86-39 

12-85 

68*90 

*74 


22 

62-19 

941 

278-67 

658-00 

86-85 

I3’I5 

I07-64 

*76 


27 

62-48 

9*64 

21667 

•01 

87-25 

13*46 

146-40 

•78 

Deb. 

1 

62-71 

- 9-86 

154*68 

•03 

87-57 

-1377 

I85*l8 

398*80 


6 

62-89 

10-09 

92-71 

•04 

87-82 

14-09 

223'98 

■80 


11 

63-01 

10*31 

30*75 

‘04 

87-99 

14*40 

26278 

•81 
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XLIX. 9 , 


Mr. Marth , Ephemerides of 





Dione . 



. 

Rhea . 


Greenwich. 

Noon. 

« 4 

K 

z 4 -l 

Diff. 

a s 

h 

Z s -L 

Diff. 

1890. 

// 

// 

0 

0 


// 

0 

0 

Feb. 

16 

6307 

-10*53 

328-79 

*03 

88*07 

-1471 

301*59 

*8r 


21 

63-07 

io*74 

266-82 

*03 

88* 07 

14*99 

340*40 

•8a 


26 

6301 

10*93 

204*85 

*02 

87*99 

15*26 

19*20 

•80 

Mar. 

3 

62-89 

— nil 

142*87 

658*00 

87*83 

~i5'5i 

58*00 

398*79 


8 

62*72 

11*26 

80*87 

657*98 

87*58 

1573 

96*79 

•76 


13 

62*49 

11*40 

18*85 

'95 

87-26 

15*92 

135-55 

*74 


18 

62*21 

11*51 

316*80 

'Q2 

86*87 

16*07 

174*29 

71 


23 

6i*88 

ii*6o 

254*72 

•89 

86*42 

16*19 

213*00 

•6a 


28 

61-51 

ii*66 

192*61 

•85 

85-90 

16*28 

251*68 

*65 

Apr. 

2 

6rn 

—11*69 

130*46 

657*8l 

85-34 

-16*32 

290*33 

398*61 


7 

60*67 

11*69 

68*27 

•78 

84-73 

16*33 

328-94 

*57 


12 

60*21 

11*67 

6*05 

*74 

8408 

16*30 

7-51 

*53 


17 

5972 

11*63 

303*79 

•69 

83-40 

16*24 

46*04 

*49* 


22 

59*22 

11*56 

241*48 

-65 

82*70 

1614 

84-53 

*45. 


27 

5871 

ii *47 

179*13 

•61 

81*98 

16*01 

122*98 

*41 

May 

2 

58-19 

-ii *35 

11674 

^57*57 

81-26 

-15-85 

161*39 

398*37 


7 

57-66 

11*22 

54*3i 

*53 

80-53 

15-67 

19976 

*32 


12 

57-14 

11*07 

351*84 

*49 

79-80 

15-45 

238*08 

•28 


17 

5663 

10*90 

289*33 

T 7 

*44 

79-08 

15*22 

276*36 

* 2 5. 


22 

56-12 

10*71 

226*77 

*41 

78-37 

1496 

314*61 

•21 


27 

55-63 

10*51 

164*18 

•38 

77-68 

14*68 

352*82 

•18 

June 

1 

55-15 

-10*30 

101*56 

•35 

77-01 

-14*39 

31*00' 

•15 


6 

54-68 

10*08 

38-91 

*31 

76-36 

14*08 

69*15 

•11 


11 

54-24 

9-85 

336-22 

•28 

75-74 

1376 

107*26 

•08 


16 

53-8i 

9-61 

273-50 

657*26 

75-15 

13*43 

145*34 

398*05. 


21 

53'4i 

- 9-37 

210*76 

74-58 

-13*08 

i 83*39 



Differences of right ascension and declination between Titan and Iapeius and 

the centre off Saturn . 



Titan . 


lapetus . 

Greenwich 

a B —A 

Se-D 

a s —A 

S 8 -D 

Noon. 

The differences from Oct. 24 to Nov. 4 are given on p. 427. 


CJ\ 

CO 

OO 

H 

s 

II 

s 

// 

Nov. 4 

— 12*09 

-13*1 

+ 2*70 

+ 16*3 

5 

—12*08 

-23*0 

5*35 

H*2 

6 

-10*36 

— 29*6 

7*99 

12*1 

7 

- 7*19 

-32*1 

10*59 

9*9 

8 

- 2*99 

-30*0 

1314 

7*5 

9 

+ 1*65 

-23*6 

15*62 

5 *i 
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i/te Satellites of Saturn . 

Titan . Iapetus . 

455 

Greenwich 

Noon. 

a e —A 

S e -D 

a 8 - A 5 s 

-D 

1889. 

S 

// 

s 

// 

Nov. 10 

+ 6 ’ o 6 

-137 

+ 18-02 + 

2-7 

11 

+ 9 ’ 5 6 

- 17 

20-33 

O-I 

12 

+ H -55 

+ io-6 

+ 22-54 - 

2*5 

13 

+ 11-67 

+ 2I-I 

24-63 

5-0 

14 

+ 9*5 

+ 28-1 

26-58 

76 

15 

+ 6-39 

+ 3°*4 

28-39 

I0’2 

16 

+ i-86 

+ 27-6 

30-05 

12-8 

1 7 

- 2-99 

+ 20-4 

31-54 

I 5’3 

18 

- 7-39 

+ 100 

32-85 

178 

19 

— 1069 

— 2-0 

33-98 

20*2 

20 

- 12*43 

-13-6 

34-92 

22’5 

21 

-1239 

-23-4 

35-65 

247 

22 

— io-6o 

—29-8 

36-18 

26-8 

23 

- 7 * 3 i 

— 3 2 ' 1 

+ 36-50 

-28-7 

24 

— 2*98 

-297 

36-60 

3 o -5 

25 

+ i-8o 

-23-1 

36-48 

32-1 

26 

+ 6-33 

I 3 ‘ I 

36-14 

33-6 

27 

+ 9-87 

— ro 

35-57 

34 * 

28 

+ 11*90 

+ n '3 

34-78 

35-8 

29 

+ ii *97 

+ 21-7 

33-78 

366 

30 

+10-05 

+ 28-5 

32-56 

37*2 

Dec. 1 

+ 6*45 

+ 30-6 

3 I- *4 

37-6 

2 

+ 176 

+ 27 *6 

29-51 

377 

3 

- 3*23 

+ 20*1 

+ 27-68 

- 37*5 

4 

- 774 

+ 9-5 

25-67 

37 *i 

5 

— 11-09 

— 26 

23-49 

365 

6 

—12-82 

-14-4 

21*14 

35-6 

7 

—1271 

— 24-2 

18-64 

34*4 

8 

— io-8i 

- 30*5 

16-01 

33 ' 0 

9 

- 7*37 

-32-6 

1327 

3 i -4 

10 

— 2-87 

— 3 0 ' 1 

10-43 

29-6 

11 

+ 2*06 

-23-1 

7-50 

275 

12 

+ 6-69 

— 12*7 

4 ‘ 5 i 

25-2 

13 

+10-31 

- 0-4 

+ 1-48 

- 22'8 

14 

+12-29 

+ 12*1 

- i ‘57 

20-1 

i 5 

+ 12-27 

+ 22*7 

4*63 

17*3 

16 

+ 10*20 

+ 29*5 

7*66 

14*4 

i 7 

+ 6-42 

+ 31*4 

10*66 

u *4 
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XLIX. 9, 


Mr. Mart'll , Ephemerides of 



Titan . 


lapetus . 

Greenwich 

Noon. 

a 6 — A 


a s —A 

s 8 -d 

1889. 

s 

It 

s 

// 

Dec. 18 

+ 1-55 

+ 28*1 

- 13*59 

- 8*3 

19 

- 3-58 

+ 20*3 

16-44 

5 *i 

20 

- 8*i8 

+ 9-2 

19*18 

i*8 

21 

~ii '55 

- 3*3 

— 2I*8i 

+ !*4 

22 

-1323 

-i 5*4 

24*29 

4*7 

23 

-13*02 

- 25*4 

26*62 

7*9 

24 

-10*95 

- 31*8 

28*78 

11*0 

25 

- 7*33 

- 33*8 

30*75 

14'1 

26 

- 2*65 

-31*0 

32-51 

17*1 

27 

+ 2-42 

-23*6 

3406 

19*9 

28 

+ 7 *i 5 

-12*7 

35-39 

22*6 

29 

+10*78 

+ 02 

36-48 

25*2 

30 

+1270 

+ 13*2 

37-33 

27*6 

31 

+ 12*53 

+ 24*0 

37-93 

29*7 

32 

+10*27 

+ 3 1 * 0 

-38-29 

+ 31*7 


Approximate Greenwich, times of conjunctions of the satellites 
with the centre of the planet or of their passages in the direction 
of the minor axis of the ring, “n,” north, “ s,” sonth. The con¬ 
junctions of the three innermost satellites with the ends of the 
ring take place in the case of Mimas about 3 h 'o, Enceladus 3 h *2, 
Tethys 3 h *5 before and after the predicted conjunctions with the 
centre, which are not observable. For Rhea the times of the 
greatest elongations E. and W. are added. 


1889. 

h 

h 


h 

Oct. 24 

13*3 Rh. n. Nov. I 

8*o Tit. d'lap. 3" Nov. 6 23*8 Di. s. 

25 

161 Di. n. 

9 Iap.Ed. (vide p.429) 

7 

2*8 Rh.n. 


16*4 Rh, w. 

n*2 Rh. e. 


4*3 Te. n. 


21*7 Te. s. 

12*3 Di. s. 

8 

3*o Te. s. 

26 

19*5 Rh. s. 

12*4 Te. n. 


5*9 Rh. w. 


20*4 Te. n. 2 

n*o Te. s. 


8*6 Di. n. 

27 

o*9 Di. s. 

14*3 Rh.n. 


16*5 Tit. s. 26' 


19*1 Te. s. 

16 5 Rh. (5 lap. 9'* 

9 

1*6 Te. n. 


22*7 Rh. e. 

21 1 Di. n. 


9*0 Rh. s. 

28 

9*8 Di. n. 

21*5 Di. 6 lap. 10" 


17*5 Di. s. 


17*7 Te. n. 

22*5 lap. n. iS" 

10 

0*3 Te. s. 

29 

i*8 Rh. n. 3 

7*2 Te. 6 lap. 10" 


12*2 Rh. e. 


16*4 Te. s. 

9*7 Te. n. 


22 9 Te. n. 


i8-6Di. s. 

17*4 Rh. w . 

11 

2*3 Di. n. 

3 ° 

4*9 Rh. w. 4 

6*1 Di. s. 


15*3 Rh.n. 


15 0 Te. n. 

8*3 Te. s. 


21*6 Te. s. 

3 i 

3‘5 Di. n. 

20*5 Rh. s. 

12 

11*2 Di. s. 


8*o Rh. s. 5 

7*0 Te. n. 


18*4 Rh. w . 


10*5 Tit. n. 26" 

14*9 Di, n. 


20*3 Te. n. 


13*6 *9 m *os. 56" 

237 Rh. e. 

*3 

18*9 Te. s. 


13*7 Te. s. 6 

5 7 Te. s. 


20*0 Di. n. 
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Sup. 1889. the Satellites of Saturn. 


1889. h 

Nov. 13 21*5 Rh.s. 

14 17-6 Te. n. 

15 0*6 Eh. e. 

4-9 Di. s. 

1&2 Te. s. 

16 3*8 Rh.n. 

io-1 Tit. n. 25" 
137 Di. n. 

14-9 Te. n. 

17 6 9 Rh. w. 
13-5 Te. s. 

22 6 Di. s. 

18 10 0 Rh. s. 

I2'2 Te. n, 

19*8 En. s. 

19 7-4 Di. n. 

109 Te. s. 

I2’Q Mi. n. 

12- 2 En. n. 

13- 1 Rh. e. 

20 9-5 Te. n. 

16 2 Rh.n. 

16'3 Di. s. 

21*1 En. n. 
22'0 Mi. s. 

21 8-2 Te. s. 

13- 6 En. s. 

19- 3 Rh. w. 

20- 6 Mi, s. 

22 11 Di. n. 

6*8 Te. n. 

19-2 Mi. s. 
22-5 Rh. s. 

22-5 E11. s. 

23 5*5 Te. s * 

9- 0 Di. s. 

14- 9 En. n. 

17- 8 Mi. s. 

24 v 6 Rh. e. 

4-1 Te. n. 

16 0 Tit. s. 26 
16-4 Mi. s. 

18- 8 Di. n. 
23 f 8 En. n. 

25 2-8 Te. s. 

47 Rh. n. 

15- 1 Mi. s. 

16- 2 En. s. 

26 1’4 Te. n. 

37 Di- s. 

7*8 Rh. w. 
87 En. n. 

137 Mi. s. 

27 oi Te. s. 

10- 9 Rh. s. 
12*3 Mi. s. 
12-5 Di. n. 
17*6 En. n. 

22 8 Te. n. 

28 109 Mi. s. 


h 

Nov. 28 14 0 Rh. e, 

21*4 Di. s. 

21-4 Te. s. 

29 17*1 Rh. n. 

T8‘9 En. s. 

20-1 Te. n. 

20-8 Mi. n. 

30 6 2 Di. n. 

11*3 En.n. 

187 Te. s. 

19*5 Mi. n. 

20-2 Rh. "W. 

Dee. 1 15* i Di. s. 

17 4 Te. n. 

181 Mi. n. 

20*2 En. n. 

23-4 Rh. s. 

2 9-3 Tit. n. 25' 
127 En. s. 
i6*o Te. s. 

167 Mi.n. 

23-9 Di. n. 

3 2-15 Rh. e. 

147 Te. n. 

15-3 Mi. n. 

21 5 En. s. 

4 5*6 Rh. n. 

8-8 Di. s. 

13-3 Te. s. 

13- 9 Mi. n. 

14- 0 En. n. 

5 87 Rh. w. 

12 o Te. n. 

I2 - S Mi. n. 

17 6 Di. n. 

22"9 En. n. 

6 10 6 Te. s. 

11 ”8 Rh. s. 

15 3 En. s. 

22-5 Mi. s. 

7 2-5 Di. s. 

9'3 Te - n - 

14- 9 Rh. e. 

2i’i Mi. s. 

8 8-o Te. s. 

113 Di. n. 
l 6’6 En. n. 

18-o Rh. n. 

197 Mi. s. 

9 6‘5 Te. n. 

18*3 Mi. s. 

20-1 Di. s. 

21 1 Rh. w. 

10 5-3 Te. s. 

15- 0 Tit. s. 26" 

16 - 9 Mi. s. 
l8-o En. s. 

11 o*2 Rh. s. 

3-8 Te. n. 

5‘0 Di. n. 


h 

Dec. II 10*4 En.n. 

15 5 Mi. s. 

167 Tit. 6 lap. 10" 

12 2*6 Te. s. 

‘ 3*3 Rh. e. 

13-8 Di. s. 

14*2 Mi. s. 

19*3 En. n. 

13 12 Te. n. 

6‘4 Rh. n. 
io‘ 4 lap. s. 22" 
n 7 En. s. 

12-8 Mi. s. 

20‘8 Te. (5 lap. 13" 
227 Di. n. 

23-9 Te. s. 

14 9-5 Rh. w. 

11-4 Mi. s. 

20 6 En. s. 

2I-I Rh. 6 lap. 4" 
22*5 Te. n. 

227 Mi. n. 

15 7-5 Di. s. 

12 6 Rh. s. 

131 En.n. 

21-2 Te. s. 

21-3 Mi. n. 

16 157 Rh. e. 

16 3 Di. n. 

19-8 Te. n. 

19 9 Mi. n. 

2I’9 En. n. 

17 14-4 En. s. 

18 5 Te. s. 

18-6 Mi. n. 

18-8 Rh. n. 

18 i*2 Di. s. 

8*1 Tit. n. 26" 
.17-1 Te. n. 

17- 2 Mi. n. 

21-9 Rh. w. 

9 io-o Di. n. 

157 En. n. 

15-8 Te. s. 

15-8 Mi. n. 

20 ro Rh. s. 

8’i En. s. 

14-4 Mi. n. 

14 4 Te. n. 

18- 9 Di. s. 

21 4*1 Rh. e. 

13-0 Mi. n. 

131 Te. s. 

17*0 En. s. 

22 37 Di. n. 

7-2 Rh. n. 

9-5 En. n. 

11-6 Mi. n. 

117 Te. n. 

23 10*2 Mi. n. 
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xlix. 9 , 


23 

10-3 Rh. w. 

Dee. 26 

6-3 Te. 

n. 

Dee. 29 

2-3 Te. 

s. 


10-4 Te. s. 


I2*i En. 

n. 

13*2 Mi. 

s. 


12*5 Di. s. 


13*5 Tit. 

s. 27" 


22*3 En. 

s. 


18 3 En. n. 


17*4 Mi. 

s. 

30 

0 9 Te. 

n. 


21*5 Mi. s. 


19*6 Rh. 

n. 

4*9 Rh. 

, e. 

24 

9-0 Te. n. 

27 

5*0 Te. 

s. 


87 Di. 

n. 


jo-8 En. s. 


15*0 Di. 

n. 


11 9 Mi. 

s. 


13-4 Rh. s. 


16*o Mi. 

s. 


147 En. 

n. 


20 2 Mi. s. 


2i*o En. 

n. 


23 6 Te. 

s. 


2I‘4 Di. n. 


22*7 Rh. 

w . 

31 

8-o Rh. 

n. 

25 

7*7 Te. s. 

28 

3-6 Te. 

n. 

10*5 Mi. 

s. 

16*5 Rh. e. 


13*4 En. 

s. 


17 5 Di- 

s. 


18*8 Mi. s. 


14 6 Mi. 

s. 


21-8 Mi. 

n. 


197 En. s. 


23*9 Di. 

s. 


22*2 Te. 

n. 

26 

6*2 Di. s. 

29 

1*8 Rh. 

s. 





The rest of the ephemeris will be published in the next 
number of the Monthly Notices. 


Ephemeris of the Satellite of Neptune , 1889-90. By A. Marth. 


Greenwich 

Noon. 

P' 

a 

6 

u - T 7 

Diff. 

U 

B 

1889. 


0 

1 ! 

Ji 

0 

O 

0 

0 

Oct. 

24 

32672 

16-88 

874 

251*68 

612*33 

12686 

-31*13 

Nov. 

3 

326-49 

16-93 

8-73 

144*01 

•30 

127*12 

3I*°4 


13 

326-25 

16-96 

8-72 

36-31 

•27 

127*41 

30*94 


23 

32600 

16-97 

op 

0 

288-58 

# 

•26 

127*71 

30*83 

Dec. 

3 

325-76 

16*96 

8-67 

180-84 

•26 

128*02 

30-72 


13 

325-52 

16*93 

8*63 

73-10 

•28 

128*31 

30-61 


23 

325-30 

16*90 

8*57 

325-38 

•30 

128-57 

30*51 

1890. 







Jan. 

2 

325-11 

16*84 

8-52 

217-68 

612*34 

128*80 

-30-41 


12 

324-95 

1677 

8-47 

I JO-02 

•38 

128*99 

30*33 


22 

324-83 

16-69 

8-41 

2*40 

*43 

129-13 

30-27 

Eeb. 

1 

32476 

16* 60 

8-36 

254-83 

Tv 

*49 

129-21 

30*23 


11 

324-74 

16-50 

8*31 

147-32 

*55 

12923 

30-21 


21 

324-77 

16*41 

8-26 

39-87 

•61 

129-19 

30-21 

Mar. 

3 

324-85 

16*31 

8'22 

292*48 

*66 

129 09 

30-24 


13 

324-98 

16*22 

8*i8 

185-14 

612*72 

128*93 

30-29 


23 

325-15 

1614 

8-i6 

77-86 

12872 

-30-36 


The values of u— U, P', a, b are to be interpolated directly 
for the times for which the apparent positions of the satellite are 
required, and the position-angles p and distances s of the satellite 
are then found by means of the formulae 

s sin (P' — p) = a sin ( u — U), 
s cos (P' — p) — b cos (u — U). 
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